Abstract: Infectious bronchitis virus (IBV) is a highly contagious viral disease of the chicken. It is possibly the most economically important viral respiratory disease of chicken after Avian Influenza and Newcastle disease. The virus also affects the female reproductive tract, causing poor quality of egg and loss of egg production. The study was conducted in four types of chicken (broiler, layer, sonali and Deshi) from 7 sub-districts under 4 districts of Bangladesh. Total 833 blood samples from 103 farms were collected and subjected to indirect ELISA test by commercially available IBV ELISA kits to detect specific antibodies against IBV. In overall 59.30% seroprevalence observed, 23.82% was found in broiler, 97.87% in layer, 71.83% in sonali and 83.46% in Deshi types of chickens. Broiler samples showed lowest seroprevalence with high CV (CV%=171.38), among them 76.18% were not seroconvert because of high maternal antibody or poor vaccine response. Layers showed highest seroprevalence with CV% 58.86 that is 18.00% chickens shows titer above 14000 which indicated field infection. Deshi chickens were not commercially vaccinated even though they had high seroprevalence rates 83.46% with mean titer 5333 and CV% 79.88, indicating that IBV is circulating as endemic diseases in the selected areas. Sonali chickens now reared as commercial chicken, have lower seroprevalence rates with mean titer 3160, CV% 128.39 indicating that these birds were not properly vaccinated as they required. To prevent the flocks from IBV, live and attenuated vaccination is required according to circulating strains.
Introduction
Avian infectious bronchitis (IB) is an acute, highly contagious viral disease of poultry, clinically manifested by respiratory sign like tracheal rales, sneezing and coughing (Cavanagh and Naqi, 2003) . Poultry of all ages can be infected by infectious bronchitis virus (IBV) . Globally IB is considered as one of the top economically important poultry disease as it reduces egg production, degrade egg shell quality and renders less hatchability and poor body weight gain, and poor feed conversion ratio (FCR) in broiler (Cavanegh, 2008) . The disease can often be a component of mixed infection along with other pathogen like Mycoplasma and E. coli that produces air saculitis, which may result in meat condemnation during processing (Ali et al., 2015) . The IBV under genus Gammacoronavirus and family of Coronaviridae (Abdel-Moneim et al., 2006) . Epithelial cells of respiratory tract, reproductive and urinary tract is the primary target of IBV (Balasubramenia et al., 2013) . Some IBV strains can replicate in gastrointestinal tract that can cause up to 44% mortality (Cavanagh, 2005) . In some other cases IBV infection in proventriculus may result in 75% to 100% mortality in young birds (Yu et al., 2001) . There are more than 20 known serotype within IBV (Mass, Conn, Ark, Geofgia, Delware-e/072/92 and California) recognized globally (Lee and Jckwood, 2000) . On the basis of cross reaction IBV serotypes are different. Most of the serotypes and genotypes of IBV do not produce cross protection (Jackwood, 2012; Cavanagh et al., 1992) . In spite of routinely vaccination against IBV, there may be still disease outbreak in vaccinated flock, as it does not give cross protection against antigenically different serotype and variant strain of virus (Callison et al., 2006) . So, to get best protection against IBV, it is very important to determine the antigenic nature of specific IBV serotype in a geographic region, which is very helpful for proper vaccine selection. The present study was done to determine the seroprevalence status and antibody titer level of IBV in broiler, layer, sonali and Deshi chickens of Bangladesh.
Materials and Methods

Study area
The study was conducted in the Bogra Sadar sub-district of Bogra district, Sreepur sub-district of Gazipur district, Sadar sub-district of Jamalpur district, and Valuka, Trishal, Fulbariya and Muktagacha sub-district of Mymensingh district. In all seven sub-district area poultry population are high. The study was conducted from December 2014 to March 2016 for the duration of 16 months.
Study population
Blood samples were collected from Deshi chickens (indigenous, non-descriptive) that are rearing in scavenging system, broiler, layer and sonali chicken from each sampling area. Households were selected randomly based on their participation of Deshi chicken rearing, broiler, layer and sonali chicken farming activity. All flock information and history was recorded in sampling form. A total 833 blood samples from 103 farms were collected. Among them Deshi chicken (household-20, sample-133), Broiler (Farm-47, sample-382), layer (Farm-21, sample-247) and sonali (Farm-15, sample-71) were considered for sampling.
Sample collection and preservation
Blood samples were collected aseptically from the wing vein of each chicken. About 1.5-2 ml of blood samples were collected in sterile disposable syringe. After collection of blood, syringe was kept stand to allow blood to clot at room temperature and separation of serum. When serum was separated it was centrifuged at 1500 × g and transferred in sterile eppendorf tubes. Then the clear serum samples were stored in -20°C refrigerator until test was done. The laboratory test was performed in National Reference Laboratory for Avian Influenza, Bangladesh Livestock Research Institute, Savar, Dhaka.
Serological test
Serological test were performed by indirect ELISA (Enzyme linked immune sorbent assay) test method, to measure antibody titer level against IBV. Test was performed with commercial ELISA kit (BioChek, Holland). All conditions were standardized according to kit manufacturer instructions using pre-coated ELISA plate and ready to use reagents. In brief, serum samples were diluted in 1:500 with sample diluent, positive control and negative control were added into antigen coated microtiter plated and incubated at room temperature 23°C for 30 min. After incubation, plates were washed 5 times with wash buffer and 100µl conjugate reagent was added to the plate. The plate was incubated at room temperature 23°C for 30 min. The plates were washed and added, incubated at room temperature 23°C for 15 min after adding 100 µl substrate reagent. Finally 100 µl stop solution was added to stop the reaction. The ELISA plate was read by ELISA reader (Opsys MR, UK) at 405 nm filter absorbance within 15 minutes after adding stop solution.
ELISA test validation interpretation
After taking test result, test validity was checked by comparing optical density (OD) value for the test and certificate OD value from manufactures references (mean negative control OD= 0.145, mean positive control OD=0.708). Calculation of sample/positive (S/P) ratio by {(mean of test sample -mean of negative control)} / {(mean of positive control -mean of negative control)}. For determination of antibody titer following equation were used log 10 Titer =1.0log 10 (S/P) +3.62. For IBV antibody titer interpretation, samples with S/P value ≥0.2 (titer≥834) was considered as seropositive and S/P value ≤0.199 (Titer≤833) was considered negative.
Results
A total of 833 serum samples were tested which were collected from 103 number of farms. All the collected serum samples were undertaken for ELISA test and found overall 59.30% seroprevalence rates of IBV in selected regions of Bangladesh. Among four types of chickens, seroprevalence was found highest that was 97.57% (241/247) in layer poultry. In case of Deshi poultry 83.46% (111/133) samples were found seropositive, for sonali chickens 71.83% (51/71) samples were seropositive and lowest seroprevalence 23.82% (91/382) was found in broiler chickens (Table 1) . Highest mean titer of IBV antibody was found in layer and mean titer was 8919.70 with CV% 58.86. In case of sonali mean titer was found 3160.71, with CV% 128.39, for Deshi chickens mean titer was 5333.82 with CV% 79.88, and lowest mean titer with highest CV% was found in broiler 722.76, 171.38% respectively (Table 2) 
Discussion
The chickens of selected flocks were carried overall 59.30% antibodies with their serum. Present study reveals that among four types of chicken, layer chickens contains highest (97.57%) seroprevalence as well as highest mean titer (8919.70) Table 1 . The findings is strong agreement with the report of , who demonstrated overall 58.00% seroprevalence of IBV in Fayoumi, RIR and local chickens of government poultry farms of Bangladesh. The results are also supported by the findings of Das et al. (2009) , who reported that overall seroprevalence of IBV in Bangladesh is 79.38%, and they found highest mean titer were 9867.29. These results also agreed with the report of previous study conducted by Alam et al. (2003) and Biswas (2004) who found seroprevalence of IBV 92.06% and 77.83% respectively. High antibody titer may be due to repeated vaccination of live and killed IBV vaccine in different ages. In broiler and pullets, attenuated vaccines of IBV frequently used and on the other hand killed vaccine mainly used in broiler breeder and layer chicken (Jackwood, 2012; Cavanagh and Gelb, 2008) . Deshi chickens reared without any vaccination for prevention of IBV. But they are carrying average 33.08% of highest antibody titer in titer group 6001 to 18000. Higher seroprevalence and antibody titer level against IBV in Deshi chickens indicates that IBV is endemic in environment (Bochkov et al., 2006) . About 83.46% seroprevalence rates of IBV were found in Deshi chickens.
The researcher also demonstrated 98.00% Deshi chickens are moving with IBV antibodies without any signs of IBV infections in Bangladesh. Broiler has been reared for a short period of time of 30 to 35 days and the passive immunity against IBV becomes depleted in 6 th days of age (Gharaibeh and Mahmoud, 2013) . As a results, only 0.78% (n=3) broiler chickens shown the highest mean in titer group between 6001 and 8000. On the other hand, sonali chicken reared for meat purpose except hatching egg production. They are reared for 60 to 75 days of age with two times vaccinated with attenuated vaccines of IBV. So 5.53% sonali chickens carried the antibody mean titer in their highest titer group 10001 to 12000. In case of sonali chicken lower seroprevalence 71.38% was observed with mean titer 3160 (CV%, 128.39) which indicates improper vaccination as they required.
Conclusions
In this study it is evident that, variant types of IBV are prevalent in both meat and egg producing poultry of Bangladesh. As there is high seroprevalence of IBV in Deshi chicken, vaccination can be suggested to all types of poultry. Virus is well circulated in BD environment. Vaccine and biosecurity is required for control the IBV. So, In addition to vaccination, it is necessary to monitor persistent serotype circulating in the field, isolation and characterization of IBV for selection of proper vaccine schedule.
